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Lysobacter niabensis GH34-4 T (DQ462461)
Lysobacter terrae THG-A13 T (KF483861)
Lysobacter oryzae YC6269 T (EU376963)
Lysobacter yangpyeongensis GH 19-3 T (DQ191179)
Lysobacter koreensis Dae16 T (AB166878)
Lysobacter korlensis ZLD-17 T (EU908051)
Lysobacter spongiicola KMM 329 T (AB299978)
Lysobacter bugurensis ZLD-29 T (EU780693)
Lysobacter mobilis 9NM-14 T (JQ608331)
Lysobacter xinjiangensis RCML-52 T (EU833988)
Lysobacter enzymogenes DSM 2043 T (AJ298291)
Lysobacter ximonensis XM415 T (EU237492)
Lysobacter panacisoli CJ29 T (JQ806748)
Lysobacter soli DCY21 T (EF623862)
Lysobacter niastensis GH41-7 T (DQ462462)
Lysobacter daejeonensis GH1-9 T (DQ191178)
Lysobacter caeni BUT-8 T (KJ008918)
Lysobacter ruishenii CTN-1 T (GU086401)
Lysobacter arseniciresistens ZS79 T (HQ315827)
Lysobacter defluvii IMMIB APB-9 T (AM283465)
Lysobacter concretionis Ko07 T (AB161359)
Lysobacter ginsengisoli Gsoil 357 T (AB245363)

Lysobacter capsici YC5194 T (EF488749)
Lysobacter gummosus KCTC 12132 T (AB161361)
Lysobacter antibioticus DSM 2044 T (AB019582)
Lysobacter lycopersici CC-Bw-6 T (KC820654)
Lysobacter dokdonensis DS-58 T (EF100698)
Lysobacter brunescens KCTC 12130 T (AB161360)
Lysobacter daecheongensis Dae08 T (AB249682)
Lysobacter oligotrophicus JCM 18257 T (AB694977)
Luteimonas vadosa KMM 9005 T (AB704915)
Luteimonas cucumeris Y4 T (HQ874629)
Lysobacter panaciterrae Gsoil 068 T (AB245359)
Luteimonas aquatica RIB1-20 T (EF626688)
Luteimonas huabeiensis HB2 T (JX658136)
Luteimonas pelagia CC-VAM-7 T (KC169811)
Luteimonas lutimaris G3 T (GU199001)
Luteimonas mephitis B1953/27.1 T (AJ012228)
Luteimonas abyssi XH031 T (KC986351)
Luteimonas aestuarii B9 T (EF660758)
Luteimonas composti CC-YY255 T (DQ846687)
Luteimonas marina FR1330 T (NR 044458)
Luteimonas terricola BZ92rv(FJ948107)
Thermomonas haemolytica A50-7-3 T (AJ300185)
Thermomonas hydrothermalis SGM-6 T (AF542054) Fig. 1 . Phylogenetic analysis based on 16S rRNA gene sequences. Distances and clustering were performed by using the neighbour-joining method with the software package MEGA version 6.Open circles indicate that the corresponding nodes were recovered in the tree reconstructed based on the maximum-likelihood algorithm; filled circles indicate that the corresponding nodes were also recovered based on the maximum-likelihood and maximum-parsimony algorithms. Bootstrap values (.50 %) based on 1000 replications are listed as percentages at branching points. Bar, 0.02 substitutions per nucleotide position.
marine broth agar (MA; Difco) and nutrient broth agar (NA; Hi-Media). A presumably novel, yellow-pigmented strain belonging to the genus Luteimonas, designated CC-VAM-7 T , was isolated and subjected to a polyphasic taxonomic analysis.
Strain CC-VAM-7
T was routinely grown aerobically at 30 8C for 2 days and stored at 280 8C in nutrient broth 2216 (NB; Hi-Media) supplemented with 30 % (v/v) glycerol for long-term preservation. For the purposes of comparative taxonomy, Luteimonas huabeiensis DSM 26429 T (Wu et al., 2013) , Luteimonas mephitis BCRC 17539 T (Finkmann et al. 2000) , Luteimonas composti BCRC 17598
T , Luteimonas aquatica BCRC 17731
T (Chou et al., 2008) , Lysobacter defluvii DSM 18482
T (Yassin et al., 2007) , Lysobacter panaciterrae KCTC 12601
T (Ten et al., 2009) and Lysobacter enzymogenes BCRC 11654
T (type strain of the type species of the genus Lysobacter) (Christensen & Cook, 1978) were used as reference strains. All strains were grown on NA at 30 8C for 2 days, unless specified otherwise.
A commercial DNA extraction kit (MO BIO UltraClean) was used to extract the genomic DNA of CC-VAM-7
T for 16S rRNA gene amplification. The PCR was performed with bacterial universal primers 1F and 9R; primers 3F, 5F and 4R were used in the sequencing reaction (Edwards et al., 1989) . DNA fragments encoding the 16S rRNA were assembled using the Vector NTI 9.0 software (IBI) and deposited in GenBank using sequin. The almost-complete 16S rRNA gene sequence (1509 nt) of strain CC-VAM-7 T was compared with those of the type strains of all species with validly published names using the Nucleotide Similarity Search program (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . For analysis of DNA G+C content, DNA samples were prepared and degraded enzymically into nucleosides as described by Mesbah et al. (1989) . The nucleoside mixture obtained was then separated via HPLC [Hitachi L-2130 chromatograph equipped with a Hitachi L-2200 autosampler, Hitachi L-2455 diode array detector and a reversed-phase C18 column (Phenomenex Synergi 4m Fusion-RP80, 25064.60 mm)].
Phylogenetic analysis was performed with MEGA 6 software (Tamura et al. 2013) . Closely related 16S rRNA gene sequences were retrieved from EzTaxon-e and GenBank and aligned by using the CLUSTAL_X 1.83 program (Thompson et al., 1997) . Phylogenetic trees were reconstructed by using 16S rRNA gene sequences with the neighbour-joining method (Saitou & Nei, 1987) with the maximum composite likelihood model, and evaluated by bootstrap analyses (Felsenstein, 1985) after 1000 replications. The maximum-likelihood method (Felsenstein, 1981) was used in heuristic algorithms with nearest-neighbourinterchange (NNI), and the maximum-parsimony method (Fitch, 1971) was analysed with the subtree-pruningregrafting (SPR) searching method.
For the investigation of chemotaxonomic characteristics, biomass of all strains was harvested at a similar physiological age. Polar lipids were extracted and analysed by two-dimensional TLC (Minnikin et al., 1984) , and total lipids were stained with 10 % ethanolic molybdatophosphoric acid. Aminolipids were detected with a 0.2 % (w/v) solution of ninhydrin in butanol. Phospholipids were detected with Dittmer and Lester's Zinzadze reagent. Glycolipids were detected with a-naphthol spray reagent. Isoprenoid quinones were purified by the methods of Minnikin et al. (1984) and analysed by HPLC as described by Collins (1985) . Fatty acid methyl esters were prepared, separated and identified according to the standard protocol (Paisley, 1996) of the Microbial Identification System (MIDI) (Sasser, 1990) by gas chromatography (Agilent 7890A) fitted with a flame-ionization detector. The strains compared together were grown on NA for 48 h at 30 8C. Grown culture was harvested from the plate and subjected to saponification, methylation and extraction (Miller, 1982) . Identification and comparison were made by using the Aerobe (RTSBA6) database of the MIDI System (Sherlock version 6.0).
Colony morphology, presence of flagella and morphology of cells of strain CC-VAM-7
T were investigated using colonies/ cells grown on NA. Growth of strain CC-VAM-7
T was also tested on tryptic soy agar (TSA; Difco) and R2A agar (Oxoid). Growth was assessed in NB at 10, 15, 20, 25, 30, 37, 42, 45 and 50 8C, at pH 4.0-10.0 (1 pH unit increments, after sterile filtration) and 1.0-10.0 % (w/v) NaCl (1 % increments). Gram staining was performed as described by Murray et al. (1994) . Cell morphology was studied by transmission electron microscopy (JEOL JEM-1400) as well as by light microscopy (model A3000;, Zeiss). The following properties of strain CC-VAM-7
T and the reference strains were tested in parallel under the same conditions. Additional enzymic activities, biochemical features and carbon source oxidation abilities were determined with the API ZYM and API 20NE kits (bioMérieux) and the GN2 MicroPlate system (Biolog) according to the instructions of the manufacturers. Catalase activity was determined by assessing bubble production by cells in 3 % (v/v) H 2 O 2 and oxidase activity was determined by using 1 % (w/v) N,N,N9,N9,-tetramethyl 1,4-phenylenediamine reagent (bioMérieux).
During 16S rRNA gene sequence analysis, pairwise comparisons indicated that strain CC-VAM-7
T shared the highest sequence similarity with Luteimonas huabeiensis DSM 26429 T (95.2 %) and Lysobacter defluvii DSM 18482 T (95.0 %) and lower sequence similarity (,95.0 %) with Lysobacter spongiicola JCM 14760 T (94.8 %), Luteimonas aestuarii DSM 19680 T (94.5 %) and other species. Phylogenetic trees were reconstructed by using 16S rRNA gene sequences with the neighbour-joining, maximumlikelihood and maximum-parsimony methods, and indicated that strain CC-VAM-7
T forms an individual cluster with Luteimonas huabeiensis DSM 26429 T . Regardless of the different evolutional comparisons, a similar topology was obtained in all phylogenetic trees; the neighbour-joining tree recovered in the tree reconstructed based on the maximum-likelihood algorithm is shown in Fig. 1, which supports the genomic distinction of strain CC-VAM-7 T within the genus Luteimonas.
T produced yellow colonies after 2 days of incubation on NA. Colonies were raised, circular, entire and 1-3 mm in diameter. Cell morphology was observed by transmission electron microscopy (Fig. 2) . Strain CC-VAM-7
T grew at 20-37 8C and pH 6.0-9.0 and in the presence of up to 4 % (w/v) NaCl in NB. Strains CC-VAM-7
T and Luteimonas huabeiensis DSM 26429 T were positive for the utilization of a-D-glucose, pyruvic acid methyl ester, b-hydroxybutyric acid, a-ketobutyric acid, a-ketoglutaric acid, a-ketovaleric acid, succinic acid, bromosuccinic acid, L-alaninamide, L-alanine, L-alanyl glycine, L-aspartic acid, L-glutamic acid, hydroxy-L-proline, Lproline, L-serine, L-threonine and D-glucose 6-phosphate as carbon sources in the Biolog GN2 system and were positive in API ZYM tests for activities of acid phosphatase, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, trypsin and naphthol-AS-BI-phosphohydrolase. Differential characteristics of strain CC-VAM-7
T and type strains of related species are indicated in Table 1 . The detailed phenotypic characteristics of strain CC-VAM-7 T are given in the species description.
0.5µm 0.5µm Strain CC-VAM-7 T possessed a DNA G+C content of 73.4¡0.2 mol%, which is slightly higher than that of members of the genus Luteimonas (Fan et al., 2014) . The polar lipid profiles of strains investigated in this study are shown in Fig. 3 . Strain CC-VAM-7
T displayed a polar lipid pattern that was almost in line with those of Luteimonas mephitis BCRC 17539 T and Luteimonas composti BCRC 17598 T . In particular, these three strains all contained diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine in major amounts and an unidentified phospholipid in moderate amounts. In addition, Luteimonas mephitis BCRC 17539 T contained moderate to trace amounts of three unidentified phospholipids and an unidentified aminophospholipid, whereas Luteimonas composti BCRC 17598
T possessed an aminolipid and aminophospholipid that are currently unknown.
The predominant quinone system was ubiquinone 8 (Q-8), which is compatible with other members of Luteimonas (Finkmann et al., 2000; Young et al., 2007) . The fatty acid profiles of strain CC-VAM-7
T and the type strains of closely related species are given in Table 2 . The major fatty acids in strain CC-VAM-7
T were iso-C 11 : 0 3-OH (6.6 %), iso-C 15 : 0 (17.6 %), iso-C 16 : 0 (19.5 %), iso-C 17 : 0 (12.3 %) and summed feature 9 (10-methyl C 16 : 0 and/or iso-C 17 : 1 v9c; 22.5 %), which are generally present in members of the genus Luteimonas. However, polar lipid profiles failed to distinguish members of the genera Luteimonas and Lysobacter and therefore could not be regarded as a helpful molecular marker to distinguish representatives of these two taxa.
Based on the distinct phylogenetic, phenotypic, biochemical and chemotaxonomic data provided here, strain CC-VAM-7
T is believed to represent a novel species of Luteimonas, for which the name Luteimonas pelagia sp. nov. is proposed. In addition, we emended the species descriptions of 
Emended description of Luteimonas aquatica Chou et al. 2008
The description is according to Chou et al. (2008) with the following amendments. The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, two unidentified aminolipids and an unidentified phospholipid. In addition, moderate to trace amounts of phosphatidylmonomethylethanolamine, an unidentified phospholipid and an unidentified aminophospholipid are present.
AL2 PE PME PME PME ; (e) Lysobacter enzymogenes BCRC 11654 PME T ; (f) Lysobacter panaciterrae KCTC 12601 T . Lipids were detected as described in the text. DPG, Diphosphatidylglycerol; PME, phosphatidylmonomethylethanolamine PE, phosphatidylethanolamine; PG, phosphatidylglycerol; AL1-3, unidentified aminolipids; APL1-2, unidentified aminophospholipids; PL1-4, unidentified phospholipids.
Luteimonas pelagia sp. nov.
Emended description of Luteimonas composti Young et al. 2007
The species description is according to Young et al. (2007) with the following amendments. The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. In addition, an unidentified phospholipid, an unidentified aminolipid and an unidentified aminophospholipid are present in moderate to trace amounts.
Emended description of Luteimonas mephitis Finkmann et al. 2000
The species description is according to Finkmann et al. (2000) with the following amendments. The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. In addition, four unidentified phospholipids and an unidentified aminophospholipid are present in moderate to trace amounts.
Emended description of Lysobacter enzymogenes Christensen and Cook 1978
The species description is according to Christensen & Cook (1978) with the following amendments. The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and phosphatidylmonomethylethanolamine. In addition, two unidentified phospholipids, two unidentified aminophospholipids and an unidentified aminolipid are present in moderate to trace amounts.
Emended description of Lysobacter panaciterrae Ten et al. 2009
The species description is according to Ten et al. (2009) with the following amendments. The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylmonomethylethanolamine and two unidentified aminolipids. In addition, an unidentified phospholipid and two unidentified aminophospholipids are present in moderate amounts.
Description of Luteimonas pelagia sp. nov.
Luteimonas pelagia (pe.la9gi.a. L. fem. adj. pelagia of the sea).
Cells are Gram-stain-negative, filamentous, non-motile rods, 2-10 mm long and 0.5-0.6 mm in diameter. Colonies are circular, smooth and fresh yellow in colour after 2 days of incubation on MA. Grows at 20-37 uC and pH 6.0-9.0 and tolerates 4 % (w/v) NaCl. The cells exhibit positive reactions for oxidase and catalase. The following carbon sources are utilized: glycogen, a-D-glucose, raffinose, sucrose, pyruvic acid methyl ester, b-hydroxybutyric acid, a-ketobutyric acid, a-ketoglutaric acid, a-ketovaleric acid, succinic acid, bromosuccinic acid, succinamic acid, L-aspartic acid, L-glutamic acid, L-histidine, L-ornithine, L-proline, L-serine, putrescine, glycerol and D-glucose 6-phosphate. Alkaline phosphatase, acid phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, a-chymotrypsin and naphthol-AS-BI-phosphohydrolase are present. The polar lipid profile is composed of major amounts of phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol and moderate amounts of an unidentified phospholipid. 19.5 14.1 8.1 21.6 28.0 3.1 13.9 6.1 iso-C 17 : 0 12.3 5.9 -2.4 1.3 4.1 3.9 13.8 iso-C 18 : 0 1.9 TR 2.8 TR 1.4 TR TR TR Hydroxy iso-C 11 : 0 3-OH 6.6 2.2 9.7 4.9 5.8 9.9 7.3 7.9 iso-C 13 : 0 3-OH *Summed features are groups of two or three fatty acids that could not be separated by GLC with the MIDI System. Summed feature 3 contained C16 : 1v7c and/or C16 : 1v6c; summed feature 8 contained C18 : 1v7c and/or C18 : 1v6c; summed feature 9 contained 10-methyl C16 : 0 and/or iso-C17 : 1v9c.
